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PROBLEM TO BE SOLVED: To make it possible to 
shorten the element length by improving coupling of an 
optical waveguide and a photodiode in high-speed 
semiconductor light receiving device with the optical 
waveguide and the photodiode in a body. 

SOLUTION: An optical waveguide region in an optical 
waveguide is composed of a plurality' of tapered optical 
waveguides with their thickness increasing continuously 
as it goes to the forward direction of the light wave, 
and an intermediate layer with almost constant thickness 
between them. 

COPYRIGHT: (C)2002,JPO 




(19) B#H4$tf Jf (JP) 



(12) & m & & m 



(a) (n)ttttiiw&H** 
#012002-26370 
(P2002 -26370A) 
(43)&g§ B ¥J£14*F 1 H25B (2002. 1 . 25) 



(51)IntCl.' 

H0 1L 31/10 
G 0 2 B 6/122 

H 0 1 L 31/0232 



mm*? 



F I 

HO 1L 31/10 

G 0 2 B 6/12 

H 0 1 L 31/02 



f-v3-r(##) 

A 2H047 

B 5F049 

A 5F0 8 8 

C 



&3Ml3ft »2ftJB®ft4 OL C£ 10 H) 



(2i)ms»# 


ftl&OOO - 205282( P2000 -205282) 


(71)ffl|gA 


000005223 










(22) Wig B 


¥f£l2*f 7 M 6 B (2000. 7. 6) 




#jS?)(im;il«Tfr«f JSKJi^BB* 4TS 1 # 














(72)5fc9« 










#^;iim/ii«ntt+iiK-h/hffltp4Tg i# 














(74)ftS?A 


100070150 



















(54) ismo&m *m>$&mm 



(57) 




(2) 



#^2002-26370 



[^i*«#©«6H] 

fc, 

SW^*a«B^i5*«5l6»ttfeSVM4i«ffi*n:©i|i3|[ 

sits jb 1 <o?—'*vi>/em&m t s mmm i © 

IEfl2©ilBB*-t?©j$EU m$£iiui5f&l ©Cffi^ibitfJ 
|B|? 2 <Dffi&-£X'mmm£$$L'P£itZ>n 2 ©^— 

bwejb 1 ©y— i stream 2 ©x-/<^** 

5 «fc 5 Jc&tt "bixT v ^5 r ir Sr^m i: 1" 5 ¥Wfc 
[W*^2] *frlEmi*3«tU 5 ^2 057 1 -^3t*SES 

(4, iulEfg 2 ©jffiffiifrfgic:*^ 1 %©&^PS£r£ C 
s*ai££*i-5 r t z&mti-zm 1 * fci4 2 test 

4Sffi*»e>^ 2 ©4£ffi;£ T'Mffi-T 5 If! 3 ©-r— ^flbtaiigc 
Ht)IE^3©^-^^KSi4, iiufBISl© 
*ffiB§!ri> «b HtJiSfg 2 ©Sg® £ -cff $ Sriiiggtfj * 

Mias? 2 (DT-s<ftftmmmtmmm 1 & ± t>*sg 3 ©7- 

t*#mi:-r2>«**l~3©5*>, v»i"n*»-*fE* 
©¥3ttfcg:ft£ie. 

[0 0 0 1] 

&b&ffix.it*m{*%:ytmmcmi-Zo 

[0002] flWWBBSflf©»x^i,\ 4* P ©ft 7 7 
5„ -©^*(-^i-5*»i:LT, #:?T1' 



*7Atp©ft{f ^e^jgS<Sr, «&fe© lOGbpsSS 
<Dm.frb4 0Gb p s^±WfS^iRJ6Sr ^ 

[0 0 0 31 

[££&©&*] 7t7T-f^ii{fv-^xA(;io 

^xtemm^mft&ytmmb up i N7t h^*- 

KdMsetah/O^o P I N7t hy-C^-— KT*(4p nft 
£-©Mfc*V ^ K-7°¥«#JI;4^£ U pn Ifr&fcfls 
5g^***s»^-#-Sii:fcJ;9, JS«#t<fe©|Sj_b^(I] 

[0 0 0 4] tf^3P I N7i Y^^Hr— b*<Ofc&m& 

ij«**&±tcp I N7i h*V;<f— KSr^-TSiSf', 
P I N7t h^-f*-Kfc|WSU-C363fa6!S*-f*:«Uc 

[0 0 0 5] Ell {4, )4*5P IN 7* h^W^-— KtC 

-ww£%mm&*m-tz>'te*<n&%mm 1 0 ©&s#j 

[0006] HI l Sr#JBi-5t=, HfH5g7t^« 1 0 (4 I 
n P*i?©ffc£*iNM*:*Kl 1 i:, fl&8Bfl:£*B¥3M* 
mm 1 1 ±K7&££*tfc3t®i|5Ui 1 2 A£rgtf P I N7 
*h^t-Kl2i, flfria^^*#«:*K 1 1 ±|c 
fflRP I N7t h^ri—Kl 2fcB£U-C«j8£*tfc 
m$L&& I3t±9 fcS. fitllE*KS&a5 1 3 \$.%y r-f 

SBtflWBP I N7* h^-f 3J-— Kl 2jc8«Srt-5Ull«H 
i(c:j;9iiifi)<;$ixT*i(?, huIE A#t3t — ^ mlfE Alt 

m^mmmktm^xmm-r^m&mi 3Ab. wm 
%m&mi 3a±i«$^ bwe^jsjii 3 At a 

«LT3tSraWa*i»«EJll 3 A^tdK C5i«>-5^ 9 y K 

[0 0 0 7] HulSTt^Rgl 3A{4mrfSP IN7th^ 
-f tf— K 1 2 ©3t©HXS 1 2 Afc*^«JJc|t^-*-5 ± 5 

*»e>«WB**ftlSJi 1 3A«p^AltLfc7tt-A(4SfJfB 
P I N7t h^*- Kl 2©7fc8*iRJf 1 2 AfCgd^J; 
<aA^ix5„ r©7t*, la 1 OttJ$ttffifB3fe3*&!SJ| 

1 3 a b %w.®.m 12 At (om<o%M&&W£ 5 r t « 

< 1 2 A©/?$ Sr 1 ju mfilTlcit*>t5 r 

t^r'eitgjcb, mtct t)ffirlEP I N7* h^-f^-— K 

[0 0 0 8] IOJ:5''iPIN7*h^t-K-CI±p 
n g^fcj&dc-r 5 P i n i: ©^ld^ K-T^igt 
frgSrfitne^KJR® 1 2Ai:LT^$-f5ci(cj; 

#5/i 5 . — *T*BiIfE?tSii|5I® 1 2 A©J?$^^r-f ^5 
i^PiiltKS 1 2 A-PKTti&jgjitLTfcdr-V y T^ifJlETt® 

nxa 1 2 A^«^j5©tc:^-rs^^ia7cL, tt^^ 



(3) 



^2002-26370 



1 2A©Ji:$tei vm\£T\z.Wc£.1rZ><D-hmti 
[0 0 0 9) 

a L/tit-g-fcii. Buie3t^&ss i 3 *<Dm$Lm 13 ah 

fjfSP I N7t h^-Ca-— Kl 2©3feKl&S 1 2 Ai^l 

1 3 ©S3t«SK*3V ^T*t C -5 d £ 

l)WE3t«*©lfflJHSrlHl»f-5fci{)jc8Wa3t 
KUXJIl 2 A(omis Z>b, 7*Y?4*-Y\ 

2 ©JS^tttf^t: LT L * 9 o 

[0010] Sfc, 3fe»-tKM Lfc <fc 5 fc, MfEP I N 
7* h-?4*- Kl 2©«iS«HtSrieiJi$-ti:Sfc«>fcH 
flWEJt»iR« 1 2 A©Jf$ «:JfcS!«jK:»4 1 ju mSXTlzM 

14, huIHp nS^-©*^*ftisJ:*)[S«!1-5J; * 
^*&^t£^S9Mi8Si--5©W*Lv\ ) U5>U :© 

iufEftKi&JI 1 2A*^^jxTAttLfc5tt*— Afi^tPfl 

8&®©K*HB!i©$8®a»e>m*i- lt 9 fcfe, 

[00 1 l] &5fc49, I©i ?&P I N7t h^-ra- 
ft 7 r -f ^©ftSSt-SfclK© u :/X& JFMi" -5 ft flf/^tiSg 

fBT-jfe 5 P^mS** LT ^ 5„ 
[0 0 12] *£Tf^^±lE©«ftH&#*Lfc*r« 

[0013] #3MP]© J; 9 JWW«jfcHWtt, 
[0 0 14] 

ix, tM±mMlz¥ftti:Jjfaiclt&m$i£it, fifJfEgft/I 
fc3te«rAJ+3*5*ilWtt&£» IfflCft&ttlSliafflS&fll 

©SftgK, ^©J*£;£frU:®jft£^fc«>©tti££- 
*r5¥8Mt*#«mi:l3V*-C, mrlEftigz&g§(4, jfSl 



S/4^huI5^ 2 ©«E* T-igiK6<jtc:j£'> $ -fr^gs i co-r 

-^•^Tfe^Sfg £ , mnem i (DK&mm ±izmm \^xm 

in i (o^r-y^^tm&m t mmm 2 <D7—s<#aKM&m 
t <Dmz.\t, m^^mKmc—mx-mmm 1 axxfm 2 

ffi-T 5 4 5 KRtt e>*vo ^5 r £ £ 
[0 0 15] *3BWfcJ:ixtf, tfr^iWaSSfc+KJsi^T 

frZftmm^<on%ffit£mvrmK mwm 1 

e>BiFl5^2©ffiB4T-©KT-^#<ii^:U 
flWE3tSM6fiH«t"-<03tM Cj^fef^ffl^sMIE^ 1 ©Sffiffi 

IS^ 1 ©SSB(3lA5tE-r5^:#*K'-ASSrW-f-S3fe^— 
A ttifJlS^ 2 ©fflB^M 5 * -?©&■] tdHfrlE^E 1 J3 X. Tim 

2<D^-s<wmwi&m<p\z%)%:&)^mc&)bibti, r© 

■So -€:©^S:, iitifEAJlefttr— A(4gj|EJt*&g§^^L 
THflf57^- h^-ra-— K©)tKJKgtt>tc:g&^JcaAS 

$jx2> e t<Dm, mftmfemw*imz%\&&x*%2 

m 2 ©SB©P^icJo{t5®#r^M&, &—(r> 1 r—s*#i% 

7* vy<<*— h't&mc %-—<oy L —'<vtytm&&X' 

[0 0 16] *369i»cteVvC, BfJlE^l JoiU«^2©7 i 
— "<tt»«aSSH:, SfeSCWKRI— ©fflfiKSr*-t-5 ± 5 
MLt{xtV\ *fcgfFf5^1JoJ;U5^2©7 i -''<^ 
mfl5M2©fflffi3fi^^JoVTS-?#F«jtSr 

iffiem i tsaxmz <o±mfcm<n&zi>m^ffi&m 2 © 
mm 1 J3 «t urn 2 ©^t*^ ro®*f^^, ^15^2©*^ 

Sialic J3V ^ ^ P> K^gBtfUC^ft: $ -fr, %7T4'*-fr 
^A^SAWTtt'-A©^-^^^^ 

icxvmi&zthZiiK ^(DXoicisxmmzntcmiR 
xm 2 (D^-s^ytm&mtefiiimm 2 ©^sia^tcjsv > 

fE^l*o,t^2©)taS^©®lff^«. BtJia^2©ffi 



(4) 



4#H20O2-2637O 



ZtW^imctiZ. «WE3t»tt1!i«tt» £<b(Citfrf5gS2 

<D7—'<&ytm&m±i^ miz&ico'pmm^mxxmm 

HWEJISaoy-^-tttJfcVSaitt, nine 
1 ©«ffi*» bDWSJB 2 -CJ¥£ &CMM£tt£l> 

(4. mllS^l Wiffiffifc&l^T 3 . 4 4 ©H^WBiFHPSr, 
liiJfSM 2 ^ffi^&i^-aSj 3 . 3 ©H^atff^SrWi-S 
<£ 5 KJKrit-cgr So *MBJ-CttSfJfS^ l *i J;t>*|j| 2 ©7 

[0 0 17] 

[0018] m 2 %&m-rz> (is ^ffcgft^B 2 0 a 

n + Mffl^2 1 A*r*ffilc:jg^$ixfc* K-7° I n PS 
«2 lJildJBrii£;h,-C*S0, SfTlEn + M«I«2 1 AJilC 
H# K— 7° I nGaAsP<fc«? &5«l&g 2 2tpl 
InPl23ii!)^PI N7i h^-r^-- K2 OA 

mW, 20Gt -?:<£>±cd^ 7 y Kg 2 0 C Sr^tfJt^cftK 
2 OBtdgfiKLT^^ixTVSo WIE^7 3'Kg2 0 
Ctt# K-7" I n P J: 9flM&£*vrvv5. 
[0 0 19] HufE3t^ffi«2 OGfifijfEP I N7t h 
¥4 K 2 0 A <7>§7t!ffiElCffi-r 20B©I 
l©«IBE 1 *»6S*r«OjK2©ililffiE 2 *-effi&L» M 
iE^iroaSSE^CrfSVTitWSP I N7t hy-Y^-— K 
2 0 A<D3tKHXg2 2(dfaf^L^Ji:$SrW-r-5o — 
ftfflEP I h^^-— K2 0AT*ttHfJf5S7tSS 

n eff = ( n 1 d l N l+ n 2 d 2 N 2^ / 

sswig^ {c:*3 tt zmmmtf n j <©g <Dm$s&> ± vasf * 

[0023] BtjfEffiffiEjlCl^^TttBUlS^^g 2 

6, 28, 3 o<Diw-£fr*:%\<^tztb, mmmwmmmm 
^w®*f^n eff iiia3 (a) 'piz^m^-r^o 

t->l!tifEg2 6, 2 8fcSVM*3 Oc75®^{Ci5V^t 
fcfflU 01Jx.«*l7 4. 2IC&5 0 rtUCStU ifllEfiSSE 
2 i£&^Tte. iitj|23fc>ga£g2 6, 2 8, 30roj¥$li 

sfiis't'Pag 2 7 , 2 8(om^tmu&. k^^-i^nux 



ffiiC*3V ^TitiJfBftKHXg 2 2 tfSgHj LT*3 9 s 
*, MIEMiroffiffiEjtCljo^TSfJiE^BiilClgcbBifBE^ 
^&®*Sc2 0 G irOffltrtg^tTj^/jM^^^S^-f 
5. SfcWEpII n PI2 3±ICIiAu/P t/T i 
7n-f*jft© p gl*ffi2 4tK *fcBtflEn + Mffi«2 1 
AJhtCte, HtFlEP I N7* h^W*— K2 OAOfilC 
Au/Ge/Au7n^Hitronll®2 5frJ&tfL2il 
Ti^S>. SWEP I N7t YV-ilsr— K2 0 A<D§:3t*|£E 
JC»|fii-t-»«l©iHa5f4iMW*:g 2 0a lc J; t>«feh,T<^ 

So 

[0020] mrlB3t^Si®«2 0 G(t % fiifiEn + M<?14£ 
2 1A±{C^$iXs BWE»l©jSIKE 1 *»P,SB2©S» 
ffiE^T-JgffiU mjfEfflffiE 1 ^^>«SE 2 *T-ff$^ 
a^WtC^i-S^-^^^^^i-S^ K-7" I n G a 
AsPiiti ftSfS 1 Wftig&g 2 6 Sr-^tfo 1 
K>3t*^g2 6JbK:tt, ilftEJBioilBBE^feflWEjB 
2 ©«8BSE 2 4-CSHW«li::-«*ff S-eSEfei-S^ K- 
7*1 nPli!3 45ll©4 i rai2 7^$^ £ 

fcflMESB 1 © * r^g 2 7 _LIC (4Su|5M 1 coCffi E ! *» <b 
Mia^2<D<ffiffiE 2 *T'MftL, fltrtEiBffiE^bEg* 

a A s Pg£9#5^2CD#jgi|jEg2 8«$^5„ 

BWtt^Wrt-Sa*, SfJfE^2©^i»iKii2 8Ji(c: 
ttflWEff 1 ©t P^g 2 7 ,!: mmt£$¥ K--7 0 1 n P «t 19 ft 

5 ^rag 2 9 «sjg^§^ gjiE^^a 2 9 ±izammm 

1 ro^t^Cfeg 2 6 t mW£. *r—'*mt<D I n G a A s 
Pg«t 9!S6l3©IiSEi3 Oi^fig^ixS, 
[002 1] HI 3 (A) , (B) fc±, -t*v?ixfflnE36S» 
Rffi*fi2 0G©WIE^105CffiE 1 *5j;^2roSg®E 2 

[0 0 2 2] HI 3 (A) Z&m-tZ^ MIECBEjtc: 
*3V^ttBfrl53t*a£g2 6, 2 8, 3 0ttV^-fnt^8 
0 nm(Dll$Sr^-L, Wli:^fet5)l**»2 0nmO 

™§2 7, 2 9ir*tci, *53. 4 4n&<Dm%j(fttem 
ffim*Mf$.-tz>« — j^^^d^aw^sn^g 

t J* $ 755 d 2 T?ffi»f n 2 ©i 1 5:^2(c:ag Lfc3t'tt 

(d 1 N 1 +d 2 N 2 ) (1) 

(-*fi-S3t^tStg 2 6, 2 8, 30 <7?*4-J4/J^ ^ < 
-5» -?:<D^, iulECBE 2 (C*5^T(iatff^<75/J>$V^ 

* P B 1g 2 7 , 2 9 <D%r5-fr*:Z <?£<9. fifflE^WaW 
^n eff li, 0 3 (B) (Cfi^T-^-TJ; 5 (C x ifJieiSSffi 

E 1 «c*jttSJ:*)t>3ISC6<J(oh$v\ m3. 3gg©l 
[0024] yt&<nmn&[SHzmiFim&*: 

# < ^b-f •53tJ»ffiS§ 2 0 B \Z^(D%y 7-f^5 0i> 

m) Sr^-r2)7tt*— ^^AltL7c^-. )ttf— Aro^SU 
^iHfriasSffiE 2 ie:*3V^Ti5'7 y Kg2 0Ctp^AWi- 
StJS, AStLfcftfcr— -6,7)SmriE^7s/ Kg 2 0Cp$r3t 



(5) 



4^^2002-26370 



W^IrH-. tftt)*)i(lEP I N7t h^-f K2 OA 

OA(OftiJ^ffiE 1 (CiiJ^Lfc^*3V>Tf^ TJtJttf 

<b*xT:fc9. SWE*ilW«*2 0G*>b*nEP I 
h^*— K2 0A<O3t»JRS2 21c, gb*£<8£A$ 

[0 0 2 5] *HJ6«lJl*5V^tt, a>a»5ft*Jfc««2 
0 G 4 1 fc*3tt S ftffcfr ft-^* # * JffiSf *HSr^i-5 Jffi 

[00 2 6] BIT, B 2 (0*S|tSt«« 2 OG^Ig 

[0 0 2 7] H4I1 «rtBft*J6«« 2 0 GO»riJK« 
:fr;ft,5S i 0 2 *7^^/^-^S:*t¥Ea 05 

(A) , (B) m4<D-**?'<?—^'$:fcoX?xt> 
*t««rlE3t»»«*2 0G^^]jBSr*i-o tf:U 
13 5 (A) , (B) f± % EH^ffim^ 7>f>A- 

a' ^»ofcwfffiiasr^-ro 

[0 0 2 8] H4S:*B8t5t, I nP*E2 11113! 
&){cn 0. 6 0 OmmX 0. 5 0 0 mm^SffM^t 

u a (ia^^!i"t?tt*5a 2 i b) »c*«-c, m 

EM^S i o 2 v^^/^-y4 o^\ BtrlS"^^^^ 

* — V4 0cO^324 0 1 ^mflE I n PSg2 1 <D^m 2 

— >-4 OtOlSl^feft'JtCtt I n PSfi2 ICO*®. ±9 IE 
.WCttflWB I n PS1S2 1 <0*ffii^J*$;Kfc:n + gMi 
«2 1AM<ItHLtl3 9, St±T(CtI nPSffi 

2 i)Ss»i}L-ci^5 0 Wfas i o 2 ^^^^— v4 o 
flfriap i n^^- h*V;*— K2oa^7^^- 

^4 0<D»&**ffl5(Cfi:a-rSct 9(C^^ttT*3<9, s 

fcfltria-v^^^— ^4 o tp\z.te : t<D&m4 o 2^e>mi 

|EPIN7^h^^-K20Aj X*WM&)\^tE-t Z> 
XybAO AtiK iiulS* y b 4 0 AtCio^TSulE I n P 

[0 0 2 9] 1215 (A) *r#HR-rSI^ mJlSInPS« 
2 1 _b(Cmj|E I n G a A s P)tiStI 2 6^ in CDjRp: 
^ITTMIn (hy^f/Wyv 5 ^^) G a <D 
SStLTTMGa (b V ^T^tf V 9 J») A s (D 
LTA s H 3 £, SfcP^gJftirLTPHgSrffio 
fcMOVPEfe«Ci:9^$ttSo -t^, InGaA 

s P«2 6 fit. fiftlEI n PIS2 1 ©StB^Ei, MA. 

tfH 4 CO^AT^iilSO^ 3r v^/WSSSr-T 

MO V P ElS^(OSfiiaSr 6 0 0° C. ^EESrtt 



6. 7k Pa (»50Torr) CRtt5Ii:l:«t 
9, BUSES i 0 2 -^^* — >-4 0±^*5^T, M*B 
#H«^bWaiLfc]S»lS^^ffirE^^^^ — ^4 0 

^■Ctt, Bfj|E^^^^^-^4 0_b(ctffaiLfc®3|sHS^ 
ttidE^^^/^->4 0©«B±S:»m WIS^^ 
h T * h 4 0 A KPJig Ufc £ r. 5-«iHl It I n P Sffi 
2 l±{Ci#ai-^> 0 -tOjg*, El 5 (A) tC7jk1r£? 

wmi nGaP|26it fiftlS* y bT V b4 OA 
4\ 0«XliEl4<D^;BJCloV^T, ftulS P I N7 bV^( 
K2 0 A\z.fafr<>xmZti^*\^tt : b"r— 

[0 0 3 0] 0 5 (B) OlgfCfc^T, HI 5 

(A) <Dm&±fcl nPWH2 7$:, TMIn*3«£LJt 
PH 3 OT^ IfcMOVPEjfeti ^ffM-T^o El 5 

(b) ©x^c&^rtEM ©s i o^j*^^— > 

4 0ttftb*l«as. MM6 0 0° C. <£J±£&J2 
OkPa ffll50Torr) 5 El 5 

(A) oxStc*5Ct^«t 5ftWWt*«r»«li-*r.i:* 

T*#. Hdte^y hT>> b4 0 A^tdHuiEI n P4 3 Pp1S2 
7*5, ^T^InGaAsPMlEi2 6^S9i;5 

[0 0 3 1] El 5 (B) <DTM<D&, El 6 (C) ©IS 

XI n G a A s PJI*5«fctf I n PM*ft<D&WTXmtk 
mm-fZ-klCl:*). fflfEl nPTO|2 7_hK, 

I n G a A s P3t»«» 28t 
^**t5InPTOf2 9i:*Mt5o S&K, *f 
t?iS iO 2 -7^^^-y4 0 (El**-f) «M£V\ 
iuISI n PW12 9±(I I nGa As PJISrMOVP 

4tS:*-rs I nGa As P JtSfSJi 3 0 SrJ^fife-TS r i 
aS"C#So fcfcbEl6 (C) ^!*©fc^(c:i nGa 
A s Y>%m&Wl 2 8C0^S:EI^U InP«f2 9fc 
il/InGaAs P^Stil 2 9 5. 
[0 0 3 2] El 6 (C) ©ie©i, El 6 (D) CDXS 
klS^Tiitjfe I nP^7iy KS 2 0 C^mjfS I n P*S 
2 111:, r^±5J-bT^$tbfc3t9»«[««2 0G 
fcit/P I N^^- h^>f K20A$rgU 5*-±iffl 

^n^>o sbi:B6 (d) <Dffimzm4*<D-~&mM^ 

»oT^#HIU mFlBffl8®E 2 S:^-rsi:#(c, ffjIS 
pSI nP^2 3_htcSfjiSpMH:H2 4 5:, S/chuIEI 
n PSS2 l^ffiC0n+ffl^2 lA±CnItffi2 5 4: 

[0 0 3 3] M^5S i 0 2 -^*^* — ^4 0 £r{£ o 
tMOVPEftCiSf-^ftW InGaAsPi2 
6, 2 8fc5V>tt:2 9©«J*©JRKtt, — JS«-^^ 

Jg^iJtCjoV^TmliS I n G a A s PS 2 6 , 2 8, 3 0O 



mm 2 1 \£&*ms-t s i ? ^mx.t£ i n 0 818 g a 

0. 182 A s 0. 397 P 0. e03^fc-t% iU¥cD9E^4SicB 

e 2&®<vffl&icio\, ^xa i %m^<D^^m^± C 

IcftS, A^^fe^S^-li^fifl 2 6, 28 

*5<fctf 3 ocoa^f^ft^^iefflffiE2ifi^^c46v^T^^ 

^r^mH«)iSffiEE23a^(Ci3^T5fe{c 
El 3 (B) T'Ift^Lfc3t^fi«iiS2 OGroStff^^p, 
(c{gTL, 3t«ttSS2 0B^"(^ mllECSEgirE^W 

fc, fjfa7fcj>8tg 2 6 , 2 8, 3 0<£>#*(;i:}o(, •>-*:, jtfj 

IEffiffiE 2 ;e{^(DJ¥$^ > *^#F«;ig^JFM£;h,.5m 

«igcDffM(CioTt, itfifeftamg 2 6 , 2 8, 3 0 

coatfr^ii, BfH5SffiHE 2 ia^(-*Jv^r, 

[0 0 3 4] i0 2 v^^X;?-^ft c tr 
-^W5rtt2>*iSl2 6, 2 8fc5l^te3 0$r^ 
J&-T-5#-a\ — ^{CHufSffiEEjt E 2 t»F^t?nItg^lK 
ffifcl4*±T'4gST% ^oTifrlE7t^E&ffi«2 OGSr 

E : £ E 2 £ COW^HfrlEIKeJtfrm LfcStfT^H L^H 
mT't^v\ rixl^L, *H^J(c:«t53t^8S2 0 

b x*immytm$imi$. 2 0 g ^i^^-^^^s 

ffi e 2 £ ©Kir r. © «t 5 temm it 

m LfcB*^ttflrK3t*tt«« 2 0 G «f KBK HJ C3£«> 
PjtiTfcU, t©^, BufEfti&fiitfJieP I N7t 
f K 2 0 ACDftP^ifcJi 2 2 i < £A£ix 

5. 

[0 0 3 5] *H^>|(C*3^T, #Kgft^£>%i*ttIg5 

[»2*JSflB|] El7te, *«^©!2^tMta5¥f 
*S*S«6 0OflR«Sr^i- e tfc*Ll7^ $fetctft#i 

[0036] in 7 zmm-rzic. fm&*m#&yt$iW6 

0 tt3feW*6S0iJcO^«:S^« 2 0 £ HSWtc^/j; 
G' idfit^^bixT^^o 

[003 7] ei 8 (a) , (b) »4, mRim»mm2 

"To 

[0 0 3 8] EI8 (A) , (B) Sr#flg-r5iC, itijfEft 



(6) #512002-26370 

e>ttT*3 "9 , -eo^ftMittfDne^lWjfiJB 2 8 (4 I n 

0. 749 G a 0. 251 A s 0. 543 P 0. tel^®-*^^^ 
U WS^MWLM2 6*5<tt^3 0(4I n Q . 854 Ga 0 14g 

A s 0.317 Po.e83 < °* B &i:*rt&. -tWfe*. 07* 
(A), (B) iZTrrrZolC mJfE3t>SRflWc2 0G' 

mrlH^RSg 2 0 G ' <D<P'bmc$)m#)lzm bti 
5„ El 6 co^jS^S3t^g 6 0 <£>*:<Dm<Offil8.te9c<D¥ 

[0 0 3 9] SLkV&SaBffHz&^X* ftfrlHP I 

N7i h^-f^--K2 0A(Di«j$ti)f^^{Eiii--<< N sfr 
IEpS«ffi2 4*J,tt/nS!ttffi2 S&aT'V— f«fig£ 

Ltfciv\ :©i^i;ii, fitrfEnM«ffi2 5ttif(i5P 

I N7t by-J*— K2 0 AWMfiiJiC, Sfi?#>o#j£^ 
it), HfJfSpMSM2 4 £^«W(C|^lCii5$(CjfMSn 

[004 0] £U: S *3BW«:»* LV^Jfe^ldo^Ttft 
(f+IEl) ^«B5SrWi-<5»tEi, BfrfESlS<D£3cE 

MfStzti. m±mmcsm?j:j>mz.ft*mi!i£it, mm 
ib 1 <o7—s*ft%mmm t . mam 1 <oytm&m±.im 

MLt^J^ BulS^lc7)iffiffi/4^BfjiE^2coJSgffi$ 

■ea&feu ff^^Htrssmi cosset ^ifjis^ 2 coffiB* 

stUE^ 1 ^-<K3fcVttJI £ SfTlEB 2 ©x— 
Itmfem £ ©IWlctt, ff $^HKW(--^T*mIIEm 1 *3 

*^S3ti?Bo (i) 

(f=tfS2) BfffE^l*3<tt/^2CDx— 

[0 0 4 1] (#153) Hflfe^l*3j;t5m2c07 i -^ 



(7) 



#^2002-26370 



tegytmw* (2) 

(#154) wsmmi&£vm2<D^—s<wx,m$im 

■f=ix^^-^lEtt»^fr§:3t^Bo (3) 
(#15 5) BUIE3t^!fS«, $£>lCiitii5Sil2CDx-^ 

ffi/S^S? 2 cc>ffli5*T*ffi?£i--5^ 3 (D^-sttitytm&m 

®75^BfIie^2»«ffi*T-Ji:$Srigigge<j(^/i>$-fr, ifj 
f5?g 2 CD^-^N^3t*)BE«ttBfJlE^ 1 *5 J: CD^r- 

£#ilfc,t1--5#fSl~4cD5*>. <^-r*i^-iJlSttcD^ 

«#§7t^g„ (4) 

(#15 6) Hul53fe^8S{4, mH5^ 1 rofflffit^io^T 

3. 3 co jmstfr^w-rs - t*w&t-rz>ttmi~ 

[0 0 4 2] (#157) Huf5fgl:fc±l>*Sg2cDx-^: 

^Tt^SBco^te, Hfrf5^2co«ffi^*3^r, ifjfsis 

5r#!ISci:-r'5#l51~6co5'^, ^ffti4>- ]Sf5«<7)^ 
[0 0 4 3] 

[3g!ScD5»*] *lge^(cJ;tbl^ mff5ft>»a£S§^*J^ 
-CSuf5^ 1 io 2 0^-x^3t^SSg(c J; 19 Mi$L 

^ti^ytm&mm^m^^mmmK smsis 1 com® 

/4^mH5^2coifflffi$-ec7)F^T-^:#<^l;> 

mmitm&mi$L<p^ <ojtm ^^mt^mm 1 cos® 

^^Sfrl5^2cOffiE{C(6]^oTli^i-So "tOftsgk, Stf 

a iiHffi5^ 2 cDSfficsicn 5 * T'coratcHfrism 1 *5 i am 

2»f i -^«jfe?Sg4 3t ^^ (c ^ ciz , fe f 3n> ro5 
W&Xvmy* N^-Y^-- K<D^lRSf < i£ 

A£ft5„ -^co^ *^0^-C*(imii53t*»^^Htii5^ 
l*3ct^2c7>x-^^iB?gSS < >r-rsr irt^ «fc «9 , ffi 
l5^1*=J;^2cDffiffico^lctJlt^aST*MSr^ ¥~ 



%yr-<^<ty* h'kO&Hc^ m—cD^—s< 

[IH2] *%w(D%iinmm\^£%¥mvf- : g:miW.(r>M 
[m3] (a) , (b) it. m2<o¥m#%:ytmmx'®i 
[12 4] m2<D*mfr^miW.zmi!ktz>m^'$it>thz> 

[El 5] (A) , (B) fi, HI 2 WiNlfrgftSHCDSi 
5gIScO-g|5<lr^-r0 (^<£>l) T'fc^>„ 

[06] (C) , (D) 13, IH 2 co^^S^BcoM 
3glScD-gB&7jH-|H (^c7>2) T$)-5 0 

[0 7] *mw<Dm2mMmK£.?>¥mft%:ftmwom 

[E18] (A) , (B) fi, 0 7<D^ft:gft£|«-e££ 

io, 2 0, 6 0 ¥-m& ! g:%mm. 

11,21 In PSfi 

12, 2 OA PIN7th^t-K 
1 2 A, 2 2 %^&^m 

13, 2 0 B %Mm& 

1 3 A, 2 6, 2 8, 3 0 %W-WLM 

14, 5 0 %-7 7 ^^< 

2 IB *&4&iffi 

2 0 C ^ 7 y KB 
2 0G, 2 0G' 

2 4 put 

2 5 nlti 

2 6, 2 8 <pmm 

4 0 Si G^*:? 

4 OA, 4 0B XyhT&b 

4 0 1,402 iB 



(8) 



4*^2002-26370 



[Hi] 



[12] 



C$3 




[H3] 



[124] 



@ » 



o g> aor- <p 

CO OJ OJCM CM 




!J_ 



» 



8 



5 i 



F 



2 



CD 



ft 



9 



d. 

3 



(10) ^©§2002-26370 



F 9 J* (IMl") 2H047 KA04 KA13 MA05 MA07 PA05 

PA06 PA24 QA02 RA08 TA05 

TA11 TA31 
5F049 MA04 MB07 NA20 NB01 PA04 

QA03 QA08 QA20 RA10 SS02 

SZ20 TA14 
5F088 AA03 AB07 BA20 BB01 CB04 

DA01 DA20 EA20 GA03 HA20 

JA14 



